Osteoporosis

· DHEA 50mg/day for postmenopausal women increased bone density at hip by 3.6% after 2 years. (Weiss 2009)

Barrett-Connor E, Young R, Notelovitz M, Sullivan J, Wiita B, Yang HM, Nolan J.  A two-year, double-blind comparison of estrogen-androgen and conjugated estrogens in surgically menopausal women. Effects on bone mineral density, symptoms and lipid profiles. J Reprod Med. 1999 Dec;44(12):1012-20. 


OBJECTIVE: To compare the effects of two doses of conjugated equine estrogen (CEE) and two of esterified estrogen plus methyltestosterone (E + A) in surgically menopausal women. STUDY DESIGN: A two-year, parallel-group, double-blind study of 311 women who were randomly assigned to one of four regimens: (1) CEE, 0.625 mg/d; (2) CEE, 1.25 mg/d; (3) esterified estrogens, 0.625 mg, + methyltestosterone, 1.25 mg/d; or (4) esterified estrogens, 1.25, + methyltestosterone, 2.5 mg/d. Study parameters were symptoms, lipids, bone mineral density, side effects and safety. RESULTS: All treatments prevented loss of bone in the spine and hip. The higher E + A dose increased spine and hip BMD more than other treatments (P < .002). All treatments improved menopausal symptoms, with non-significantly greater improvements in well-being and sexual interest in the E + A groups. Similar and significant decreases in low-density lipoprotein were observed in all groups, but high-density lipoprotein and triglycerides were increased only in the unopposed estrogen groups (P < .05). Hirsutism was uncommon and similar in all groups at two years. Discontinuation rates and reasons for withdrawal from the study were similar in both groups. No clinically significant side effects or laboratory test abnormalities were seen. CONCLUSION: As compared to estrogen alone, E + A significantly improved BMD and was well tolerated in surgically menopausal women.
Braam LA, Knapen MH, Geusens P, Brouns F, Hamulyak K, Gerichhausen MJ, Vermeer C. Vitamin K1 supplementation retards bone loss in postmenopausal women between 50 and 60 years of age. Calcif Tissue Int. 2003 Jul;73(1):21-6. 

Although several observational studies have demonstrated an association between vitamin K status and bone mineral density (BMD) in postmenopausal women, no placebo-controlled intervention trials of the effect of vitamin K1 supplementation on bone loss have been reported thus far. In the trial presented here we have investigated the potential complementary effect of vitamin K1 (1 mg/day) and a mineral + vitamin D supplement (8 microg/day) on postmenopausal bone loss. The design of our study was a randomized, double-blind, placebo-controlled intervention study; 181 healthy postmenopausal women between 50 and 60 years old were recruited, 155 of whom completed the study. During the 3-year treatment period, participants received a daily supplement containing either placebo, or calcium, magnesium, zinc, and vitamin D (MD group), or the same formulation with additional vitamin K1 (MDK group). The main outcome was the change in BMD of the femoral neck and lumbar spine after 3 years, as measured by DXA. The group receiving the supplement containing additional vitamin K1 showed reduced bone loss of the femoral neck: after 3 years the difference between the MDK and the placebo group was 1.7% (95% Cl: 0.35-3.44) and that between the MDK and MD group was 1.3% (95% Cl: 0.10-3.41). No significant differences were observed among the three groups with respect to change of BMD at the site of the lumbar spine. If co-administered with minerals and vitamin D, vitamin K1 may substantially contribute to reducing postmenopausal bone loss at the site of the femoral neck.
Buckley LM, Leib ES, Cartularo KS, Vacek PM, Cooper SM. Calcium and vitamin D3 supplementation prevents bone loss in the spine secondary to low-dose corticosteroids in patients with rheumatoid arthritis. A randomized, double-blind, placebo-controlled trial. Ann Intern Med. 1996 Dec 15;125(12):961-8.


BACKGROUND: Therapy with low-dose corticosteroids is commonly used to treat allergic and autoimmune diseases. Long-term use of corticosteroids can lead to loss of bone mineral density and higher risk for vertebral fractures. Calcium and vitamin D3 supplementation is rational therapy for minimizing bone loss, but little evidence for its effectiveness exists. OBJECTIVE: To assess 1) the effects of supplemental calcium and vitamin D3 on bone mineral density of patients with rheumatoid arthritis and 2) the relation between the effects of this supplementation and corticosteroid use. DESIGN: 2-year randomized, double-blind, placebo-controlled trial. SETTING: University outpatient-care facility. PATIENTS: 96 patients with rheumatoid arthritis, 65 of whom were receiving treatment with corticosteroids (mean dosage, 5.6 mg/d). INTERVENTION: Calcium carbonate (1000 mg/d) and vitamin D3 (500 IU/d) or placebo. MEASUREMENTS: Bone mineral densities of the lumbar spine and femur were determined annually. RESULTS: Patients receiving prednisone therapy who were given placebo lost bone mineral density in the lumbar spine and trochanter at a rate of 2.0% and 0.9% per year, respectively. Patients receiving prednisone therapy who were given calcium and vitamin D3 gained bone mineral density in the lumbar spine and trochanter at a rate of 0.72% (P = 0.005) and 0.85% (P = 0.024) per year, respectively. In patients receiving prednisone therapy, bone mineral densities of the femoral neck and the Ward triangle did not increase significantly with calcium and vitamin D3. Calcium and vitamin D3 did not improve bone mineral density at any site in patients who were not receiving corticosteroids. CONCLUSION: Calcium and vitamin D3 prevented loss of bone mineral density in the lumbar spine and trochanter in patients with rheumatoid arthritis who were treated with low-dose corticosteroids.

Capeci CM, Tejwani NC. Bilateral low-energy simultaneous or sequential femoral fractures in patients on long-term alendronate therapy. J Bone Joint Surg Am. 2009 Nov;91(11):2556-61.

BACKGROUND: While alendronate therapy has been shown to decrease the risk of vertebral and femoral neck fractures in postmenopausal osteoporotic patients, recent reports have associated long-term alendronate therapy with unilateral low-energy subtrochanteric and diaphyseal femoral fractures in a small number of patients. To our knowledge, there has been only one report of sequential bilateral femoral fractures in patients on long-term bisphosphonate therapy. METHODS: We retrospectively reviewed the case log of the senior author over the last four years to identify patients who presented with a subtrochanteric or diaphyseal femoral fracture after a low-energy mechanism of injury (a fall from standing height or less) and who had been taking alendronate for more than five years. Radiographs were reviewed, and the fracture patterns were recorded. Serum calcium levels were recorded when available. RESULTS: Seven patients who sustained low-energy bilateral subtrochanteric or diaphyseal femoral fractures while on long-term alendronate therapy were identified. One patient presented with simultaneous bilateral diaphyseal fractures, two patients had sequential subtrochanteric fractures, and four patients had impending contralateral subtrochanteric stress fractures noted at the time of the initial fracture. Of the latter four, one patient had a fracture through the stress site and the other three patients had prophylactic stabilization of the site with internal fixation. No patient had discontinued alendronate therapy prior to the second fracture. All patients were women with an average age of sixty-one years, and they had been on alendronate therapy for an average of 8.6 years. All fractures were treated with reamed intramedullary nailing and went on to union at an average of four months. CONCLUSIONS: In patients on long-term alendronate therapy who present with a subtrochanteric or diaphyseal femoral fracture, we recommend radiographs of the contralateral femur and consideration of discontinuing alendronate in consultation with an endocrinologist. If a contralateral stress fracture is found, prophylactic fixation should be considered. PMID: 19884427

Davidson BJ, Ross RK, Paganini-Hill A, Hammond GD, Siiteri PK, Judd HL. Total and free estrogens and androgens in postmenopausal women with hip fractures. J Clin Endocrinol Metab. 1982 Jan;54(1):115-20.

Hip fracture constitutes the most serious complication of postmenopausal osteoporosis. To examine the possible role of circulating estrogen or androgen levels in the development of this type of fracture, 25 patients with hip fractures after minimal trauma were compared to an equal number of controls, matched for age and years since menopause. All were from a retirement community, had intact ovaries, and had not taken estrogen replacement for longer than 3 months during their entire lifetime. Hip fracture patients were found to have a significantly lower (P = 0.031) mean (+/-SE) percent ideal weight (89.4 +/- 2.9%) than controls (100.0 +/- 2.5%). Sex hormone-binding globulin levels were significantly higher (P = 0.004) in patients (6.7 +/- 0.4 X 10-8 M) than in controls (4.9 +/- 0.3 X 10-8 M), resulting in lower concentrations of biologically available estradiol and testosterone. In a subgroup of 12 patients and controls matched for percent ideal weight, differences in sex hormone binding globulin and free testosterone and estradiol levels were no longer statistically significant; however, the difference in the percentage of free testosterone persisted. These data suggest that endogenous sex steroids in their unbound form may play a role in the pathogenesis of postmenopausal hip fractures. The differences in free hormone levels appeared to be influenced by the differences in mean body size of the 2 groups. This factor is known to have an important negative effect on the concentration of sex hormone-binding globulin. PMID: 7198650

Davis SR, McCloud P, Strauss BH, Burger H. Testosterone enhances estradiol's effects on postmenopausal bone density and sexuality. Maturitas 1995; 21:227-236.

To investigate the role of androgens in increasing bone density and improving low libido in postmenopausal women, we have studied the long-term effects of estradiol and testosterone implants on bone mineral density and sexuality in a prospective, 2 year, single-blind randomised trial. Thirty-four postmenopausal volunteers were randomised to treatment with either estradiol implants 50 mg alone (E) or estradiol 50 mg plus testosterone 50 mg (E&T), administered 3-monthly for 2 years. Cyclical oral progestins were taken by those women with an intact uterus. Thirty-two women completed the study. BMD (DEXA) of total body, lumbar vertebrae (L1-L4) and hip area increased significantly in both treatment groups. BMD increased more rapidly in the testosterone treated group at all sites. A substantially greater increase in BMD occurred in the E&T group for total body (P < 0.008), vertebral L1-L4 (P < 0.001) and trochanteric (P < 0.005) measurements. All sexual parameters (Sabbatsberg sexual self-rating scale) improved significantly in both groups. Addition of testosterone resulted in a significantly greater improvement compared to E for sexual activity (P < 0.03), satisfaction (P < 0.03), pleasure (P < 0.01), orgasm (P < 0.035) and relevancy (P < 0.05). Total cholesterol and LDL-cholesterol fell in both groups as did total body fat. Total body fat-free mass (DEXA, anthropometry, impedance) increased in the E&T group only. We concluded that in postmenopausal women, treatment with combined estradiol and testosterone implants was more effective in increasing bone mineral density in the hip and lumbar spine than estradiol implants alone. Significantly greater improvement in sexuality was observed with combined therapy, verifying the therapeutic value of testosterone implants for diminished libido in postmenopausal women. The favourable estrogenic effects on lipids were preserved in women treated with T, in association with beneficial changes in body composition.

Falahati-Nini A, Riggs BL, Atkinson EJ, O'Fallon WM, Eastell R, Khosla S.  Relative contributions of testosterone and estrogen in regulating bone resorption and formation in normal elderly men. J Clin Invest. 2000 Dec;106(12):1553-60. 


Young adult males who cannot produce or respond to estrogen (E) are osteopenic, suggesting that E may regulate bone turnover in men, as well as in women. Both bioavailable E and testosterone (T) decrease substantially in aging men, but it is unclear which deficiency is the more important factor contributing to the increased bone resorption and impaired bone formation that leads to their bone loss. Thus, we addressed this issue directly by eliminating endogenous T and E production in 59 elderly men (mean age 68 years), studying them first under conditions of physiologic T and E replacement and then assessing the impact on bone turnover of withdrawing both T and E, withdrawing only T, or only E, or continuing both. Bone resorption markers increased significantly in the absence of both hormones and were unchanged in men receiving both hormones. By two-factor ANOVA, E played the major role in preventing the increase in the bone resorption markers, whereas T had no significant effect. By contrast, serum osteocalcin, a bone formation marker, decreased in the absence of both hormones, and both E and T maintained osteocalcin levels. We conclude that in aging men, E is the dominant sex steroid regulating bone resorption, whereas both E and T are important in maintaining bone formation.

Favia G, Pilolli GP, Maiorano E. Osteonecrosis of the jaw correlated to bisphosphonate therapy in non-oncologic patients: clinicopathological features of 24 patients. J Rheumatol. 2009 Dec;36(12):2780-7. Epub 2009 Nov 2.

OBJECTIVE: Osteonecrosis of the jaws (ONJ) is a well known side effect of bisphosphonate therapies in patients with multiple myeloma or other malignancies. Its real incidence is still undetermined, and only few cases of ONJ in patients taking bisphosphonates for non-oncologic diseases have been reported. It was postulated that the clinical features, predisposing factors, and treatment outcome of this subset of patients might be different from those of oncologic patients. METHODS: Over a 4 year period, a total of 102 bisphosphonate-treated patients affected by ONJ were identified. Among these, 24 patients underwent bisphosphonate therapy for non-neoplastic disease and their profile was analyzed. RESULTS: In this study cohort, bisphosphonates had been administered mainly for postmenopausal osteoporosis (20/24 patients, 83.3%), the duration of therapy until presentation of ONJ ranging from 11 to 40 months and the most common triggering event being dentoalveolar surgery. All patients were nonsmokers; 6 manifested multiple ONJ lesions and only 3 of them had possible comorbidities. Surgical debridement was performed in 19 patients for a total of 22 lesions, which were individually considered in the followup. The latter showed complete remission of ONJ in 21/22 lesions. CONCLUSION: Although it might be considered a rare condition in non-oncologic patients, ONJ is a harmful side effect of bisphosphonate therapies. Clinicians must be aware of this entity, inform patients of the risks related to dental surgery, and possibly undertake adequate preventive measures. PMID: 19884275

Florkowski CM, Holmes SJ, Elliot JR, Donald RA, Espiner EA. Bone mineral density is reduced in female but not male subjects with Addison's disease. N Z Med J. 1994 Feb 23;107(972):52-3.Links

AIMS. Bone mineral density (BMD) may be potentially reduced in Addison's disease as a result of excessive glucocorticoid replacement, loss of adrenal androgens or concomitant gonadal or thyroid disease. We have examined clinical and biochemical parameters, and BMD in a group of subjects with Addison's disease. METHODS. Fourteen patients (9 female mean age 56 years, 5 male mean age 56.6 years) with primary adrenocortical failure (median duration 8.5 yrs) on replacement therapy were studied. Four had hypothyroidism on thyroxine doses (0.1 to 0.15 mg/d). Seven of the 9 females were post menopausal. Mean plasma cortisol levels were calculated from at least five samples in each subject drawn between 3 and 5 hours post dose, and the cortisol replacement dose calculated per unit body mass (mg/kg). BMD was measured by dual energy X-ray absorptiometry (DEXA) at femoral neck and lumbar spine (L2-4) and compared with local reference data. RESULTS. For women (n = 9) at L2-4 the mean Z score was -1.21 (95% CI -1.69, -0.73), and at femoral neck -0.57 (95% CI -1.15, 0.00). For men (n = 5) at L2-4, the mean Z score was 1.32 (95% CI -0.86, 3.50) and at femoral neck 0.62 (95% CI -0.18, 1.42). For all patients, there was no significant correlation between mean plasma cortisol and Z scores at L2-4 and femoral neck, r = -0.003 and -0.095 respectively; and between duration of Addison's disease and mean Z scores at L2-4 and femoral neck r = -0.043 and 0.143 respectively. CONCLUSIONS. Women with Addison's disease therefore have a greater than expected reduction in BMD. We postulate that this may be related to loss of adrenal androgens.

Fraunfelder FW, Fraunfelder FT.  Bisphosphonates and ocular inflammation. N Engl J Med. 2003 Mar 20;348(12):1187-8. 


Researchers reviewed thousands of cases in which patients were prescribed bisphosphonates and tracked 314 patients who also reported eye problems. Although the side effects were rare and did not occur in most patients, some types of eye inflammation can lead to vision loss or blindness if left untreated. Of the patients who reported side effects, close to 100 suffered from blurred vision. Other problems included pain and swelling. Researchers noted that the side effects went away when patients stopped taking the medication.

Garnett T, Studd J, Watson N, Savvas M, Leather A. The effects of plasma estradiol levels on increases in vertebral and femoral bone density following therapy with estradiol and estradiol with testosterone implants. Obstet Gynecol. 1992 Jun;79(6):968-72. 


Percutaneous estradiol (E2) implants effectively preserve bone density in postmenopausal women. However, these implants are often given with testosterone, which may itself have an anabolic effect on bone. To determine whether testosterone confers any additional bone-sparing effect, we studied 50 postmenopausal women randomly allocated to receive E2 (75 mg) alone or with testosterone (100 mg) every 6 months for 1 year. Women with an intact uterus received cyclic norethindrone (5 mg) for 10 days of each calendar month. Twenty-five untreated women were recruited to act as a reference group. Bone density was measured at the lumbar spine and proximal femur by dual x-ray densitometry. By 1 year, bone density at the lumbar spine had fallen by 1.8% in the reference group. In the women treated with E2 alone, it increased significantly by 7.8% (P less than .0001) and in those receiving E2 with testosterone, it increased by 6.3% (P less than .0001). At the femoral neck, bone density decreased by 3% in the controls and increased by approximately 4% in both treated groups (P less than .0001). The increase in bone density at these sites was unrelated to the woman's chronological age, menopausal age, or initial bone density. However, it correlated significantly with the serum E2 levels attained after 1 year of therapy. In no treated patients did bone density decrease significantly. These data show that testosterone confers no additional bone-sparing effect in postmenopausal women. (Inconsistent with other studies showing bone-density increase with addition of testosterone—Why--short follow-up? Pellets g 6mos? No progesterone? See Davis-for positive finding with 200mg estradiol+200mg test. by pellet/year)
Gotherstrom G, Bengtsson BA, Bosaeus I, Johannsson G, Svensson J. Ten-year GH replacement increases bone mineral density in hypopituitary patients with adult onset GH deficiency. Eur J Endocrinol. 2007 Jan;156(1):55-64.

There are few studies that have determined the effects of long-term GH replacement on bone mineral density (BMD) in GH-deficient (GHD) adults. In this study, the effects of 10 years of GH replacement on BMD were assessed in 87 GHD adults using dual energy X-ray absorptiometry (DEXA). The results show that GH replacement induced a sustained increase in BMD at all the skeletal sites measured. INTRODUCTION: Little is known of the effect of more than 5 years of GH replacement therapy on bone metabolism in GHD adults. PATIENTS AND METHODS: In this prospective, open-label, single-center study, which included 87 consecutive adults (52 men and 35 women; mean age of 44.1 (range 22-74) years) with adulthood onset GHD, the effect of 10 years of GH replacement on BMD was determined. RESULTS: The mean initial dose of GH was 0.98 mg/day. The dose was gradually lowered and after 10 years the mean dose was 0.47 mg/day. The mean insulin-like growth factor-I (IGF-I) SDS increased from 1.81 at baseline to 1.29 at study end. The GH replacement induced a sustained increase in total, lumbar (L2-L4) and femur neck BMD, and bone mineral content (BMC) as measured by DEXA. The treatment response in IGF-I SDS was more marked in men, whereas women had a more marked increase in the total body BMC and the total body z-score. There was a tendency for women on estrogen treatment to have a larger increase in bone mass and density compared with women without estrogen replacement. CONCLUSIONS: Ten years of GH replacement in hypopituitary adults induced a sustained, and in some variables even a progressive, increase in bone mass and bone density. The study results also suggest that adequate estrogen replacement is needed in order to have an optimal response in BMD in GHD women.

Hall GM, Daniels M, Doyle DV, Spector TD. Effect of hormone replacement therapy on bone mass in rheumatoid arthritis patients treated with and without steroids. Arthritis Rheum. 1994 Oct;37(10):1499-505. 

OBJECTIVE. To assess the effect of hormone replacement therapy (HRT) on bone mass in rheumatoid arthritis (RA) patients treated with and those not treated with steroids. METHODS. Two hundred postmenopausal women with RA (ages 45-65 years) were randomly allocated to receive transdermal estradiol (hormone replacement therapy; HRT) (50 micrograms daily) or calcium supplementation (400 mg daily) for 2 years. Forty-two of the patients (21%) were taking corticosteroids. Bone mineral density of the lumbar spine (BMDLS) and of the proximal femur (BMDF) was measured at study entry and at 12 months and 24 months. RESULTS. In the HRT group overall, mean BMDLS had changed by +2.22% (95% confidence interval [95% CI] +0.72, +3.72) and mean BMDF by -0.41% (95% CI -1.89, +1.07) after 24 months. In the calcium group, mean BMDLS changed by -1.19% (95% CI -2.29, -0.09) and mean BMDF by -0.56% (95% CI -2.60, +1.48). Differences between treatment groups were significant for the spine only (P < 0.001). In the 21 HRT-treated patients taking steroids, BMDLS increased by 3.75% (95% CI +0.72, +6.78) and BMDF by 1.62% (95% CI -1.27, +4.51). CONCLUSION. This study shows that HRT increases spinal BMD and maintains femoral BMD in postmenopausal RA. HRT is also an effective agent in preserving bone mass in patients taking low-dose corticosteroids.

Ishida Y, Kawai S. Comparative efficacy of hormone replacement therapy, etidronate, calcitonin, alfacalcidol, and vitamin K in postmenopausal women with osteoporosis: The Yamaguchi Osteoporosis Prevention Study. Am J Med. 2004 Oct 15;117(8):549-55. 


PURPOSE: To assess the comparative effectiveness of several medications on bone mineral density, biochemical bone markers, and the incidence of vertebral fractures in postmenopausal women with osteoporosis. METHODS: A total of 396 postmenopausal women, aged 50 to 75 years, were allocated randomly to six equal-sized groups: hormone replacement therapy, etidronate, eel calcitonin, alfacalcidol, vitamin K (menatetrenone), or control (no treatment). Thoracic and lumbar spine radiographs, bone mineral density at the distal radius, and markers of bone turnover were assessed at baseline and every 3 months during the 2-year study. RESULTS: Compared with baseline, the 2-year mean changes in bone mineral density were 2.0% for hormone replacement therapy, -0.5% for etidronate, 1.6% for calcitonin, -3.6% for alfacalcidol, -1.9% for vitamin K, and -3.3% for control. Seventeen (26%) of the 66 control patients developed new vertebral fractures. Compared with controls, the relative risks of vertebral fracture were 0.35 (95% confidence interval [CI]: 0.14 to 0.83) for hormone replacement therapy, 0.40 (95% CI: 0.17 to 0.92) for etidronate, 0.41 (95% CI: 0.17 to 0.93) for calcitonin, 0.56 (95% CI: 0.26 to 1.12) for alfacalcidol, and 0.44 (95% CI: 0.20 to 0.99) for vitamin K. CONCLUSION: We observed significant reductions in the incidence of vertebral fractures with hormone replacement therapy, etidronate, and calcitonin, and significant improvements in bone mineral density with hormone replacement therapy and calcitonin.

Iwamoto J, Takeda T, Ichimura S. Treatment with vitamin D3 and/or vitamin K2 for postmenopausal osteoporosis. Keio J Med. 2003 Sep;52(3):147-50.     

It is established in Japan that treatment with 1alpha-hydroxyvitamin D3 (alfacalcidol) slightly reduces bone turnover, sustains lumbar bone mineral density (BMD), and prevents osteoporotic vertebral fractures in postmenopausal women with osteoporosis, while vitamin K2 (menatetrenone) enhances gamma-carboxylation of bone glutamic acid residues and secretion of osteocalcin, sustains lumbar BMD, and prevents osteoporotic fractures in patients with osteoporosis. Available evidence suggests that the effect of vitamin K2 on mineralization by human periosteal osteoblasts is enhanced in the presence of 1,25 dihydroxyvitamin D3 in vitro. The effect of vitamin K2 on BMD in ovariectomized rats is affected by the plasma 25-hydroxyvitamin D3 level in vivo, and is significant only when rats are fed a diet containing vitamin D3. Based on this line of evidence, combined treatment with alfacalcidol and menatetrenone for osteoporosis is surmised to be more effective than treatment with menatetrenone alone, and may have anabolic effects on osteoporotic bone. This combined treatment may increase bone formation as well as bone resorption over the mild anti-resorptive effect of alfacalcidol itself, and shows the greatest effect on lumbar BMD or the incidence of vertebral fractures in studies in which the mean age and years since menopause of subjects were low and the degree of osteoporosis was mild. It may be effective for mild postmenopausal osteoporosis in which age-related deterioration of trabecular bone properties remains below the threshold for vertebral fractures, even if bone resorption is increased and trabecular bone has deteriorated.

Jodar E, Valdepenas MP, Martinez G, Jara A, Hawkins F. Long-term follow-up of bone mineral density in Addison's disease. Clin Endocrinol (Oxf). 2003 May;58(5):617-20.

BACKGROUND AND AIMS: There is conflicting evidence regarding the long-term effects of long-term glucocorticoid replacement therapy (GRT) on bone mineral density (BMD) in patients with chronic adrenal insufficiency. Our aim was to evaluate bone turnover and changes in BMD in patients on GRT. PATIENTS AND METHODS: We have studied 25 subjects (six men, 19 women; aged 62.4 +/- 11.3 years, duration of disease 21.7 +/- 11.7 years, fasting cortisol 63 +/- 36 nmol/l) on GRT (hydrocortisone 30 mg/day or prednisone 7.5 mg/day). BMD was assessed at the lumbar spine (LS; L2-L4), proximal femur (PF) and ultra distal radius (UR) by dual energy X-ray absorptiometry (DXA). The rates of bone loss were calculated using previous DXA measurements at the LS (48 and 60 months earlier). Serum calcium, phosphate alkaline phosphatase (ALP), bone ALP, serum osteocalcin (BGP), intact parathyroid hormone (PTH) and 25(OH) vitamin D were also measured. RESULTS: BMD [Z-score; 95% confidence interval (95% CI)] was normal at the LS: (-1.15-+0.07); PF: (-0.90-+0.22) and UDR (-0.77-+0.36). No significant differences were found according to the type of replacement therapy or sex. No significant bone loss (g/cm2; 95% CI) was detected at the LS: (-0.021-+0.023). Fifty-six per cent of patients met osteoporotic criteria; a greater proportion of patients treated with prednisone had osteoporosis compared with those an hydrocortisone. All bone markers were in their normal ranges. CONCLUSIONS: Patients on long-term therapy do not show accelerated bone loss at the lumbar spine. Nevertheless, a considerable proportion of patients, mainly those treated with prednisone, showed densitometric osteoporosis. (Ergo, their ratio for bone loss is not 1:4 but more like 1:5 or 1:6, maybe more!—HHL)
Komatsubara S, Mori S. [Bone quality in fracture callus] Clin Calcium. 2005 Jun;15(6):977-83. 


We reviewed the effect of agent for osteoporosis on fracture healing. Bisphosphonates increased the callus volume, while delaying remodeling of the callus woven bone into lamellar bone, which is structurally and mechanically superior to woven bone. Selective estrogen receptor modulator mildly suppressed callus remodeling, which had no effect on fracture repair and intrinsic material properties. Intermittent treatment of parathyroid hormone accelerated the healing process as evidenced by earlier replacement of woven bone to lamellar bone, increased new cortical shell formation, and increased the ultimate load.

Krantz E, Trimpou P, Landin-Wilhelmsen K. Effect of Growth Hormone Treatment on Fractures and Quality of Life in Postmenopausal Osteoporosis: A 10-Year Follow-Up Study. J Clin Endocrinol Metab. 2015 Sep;100(9):3251-3259. 

CONTEXT: Growth hormone (GH) treatment increases bone mineral density (BMD) in women with postmenopausal osteoporosis. OBJECTIVE: The objective was to report bone data, fractures, and quality of life (QoL) in a 10-year follow-up of women who had received GH for 3 years and compared with controls followed in parallel. DESIGN AND SETTING: A follow-up of a double-blind, placebo-controlled study conducted at Sahlgrenska University Hospital was performed. PATIENTS: Eighty women aged between 50 and 70 years with osteoporosis and estrogen hormone replacement were studied and compared with an age-matched random population sample of women (n = 120) from the World Health Organization Monitoring of Trends and Determinants in Cardiovascular Disease project (Gothenburg, Sweden). INTERVENTIONS: Patients were randomized to GH 1.0 U or GH 2.5 U recombinant human GH or placebo sc daily during 3 years. All received calcium 750 mg and vitamin D 400 U and were followed up during 10 years. MAIN OUTCOME MEASURES: BMD and bone mineral content were measured with dual-energy X-ray absorptiometry. QoL was estimated with the 36-item Short Form. RESULTS: GH increased BMD and bone mineral content dose dependently in all regions (P = .01, GH 1.0 U, and P = .0006, GH 2.5 U vs placebo). After 10 years the number of fractures decreased from 56% to 28% (P = .0003) in patients evenly distributed between groups. In controls, fractures increased from 8% to 32% (P = .0008). QoL did not change during GH treatment or during the 10-year follow-up and did not differ compared with controls. CONCLUSION: GH treatment was beneficial for bone and fracture outcome after 10 years but did not affect the QoL of the women with postmenopausal osteoporosis. PMID: 26312576

Landin-Wilhelmsen K, Nilsson A, Bosaeus I, Bengtsson BA. Growth hormone increases bone mineral content in postmenopausal osteoporosis: a randomized placebo-controlled trial.  J Bone Miner Res. 2003 Mar;18(3):393-405. 


Eighty osteoporotic, postmenopausal women, 50-70 years of age, with ongoing estrogen therapy (HRT), were randomized to recombinant human growth hormone (GH), 1.0 U or 2.5 U/day (0.33 or 0.83mg/day), subcutaneous, versus placebo. This study was double-blinded and lasted for 18 months. The placebo group then stopped the injections, but both GH groups continued for a total of 3 years with GH and followed for 5 years. Calcium (750 mg) and vitamin D (400 U) were given to all patients. Bone mineral density and bone mineral content were measured with DXA. At 18 months, when the double-blind phase was terminated, total body bone mineral content was highest in the GH 2.5 U group (p = 0.04 vs. placebo). At 3 years, when GH was discontinued, total body and femoral neck bone mineral content had increased in both GH-treated groups (NS between groups). At 4-year follow-up, total body and lumbar spine bone mineral content increased 5% and 14%, respectively, for GH 2.5 U (p = 0.01 and p = 0.0006 vs. placebo). Femoral neck bone mineral density increased 5% and bone mineral content 13% for GH 2.5 U (p = 0.01 vs. GH 1.0 U). At 5-year follow-up, no differences in bone mineral density or bone mineral content were seen between groups. Bone markers showed increased turnover. Three fractures occurred in the GH 1.0 U group. No subjects dropped out. Side effects were rare. In conclusion, bone mineral content increased to 14% with GH treatment on top of HRT and calcium/vitamin D in postmenopausal women with osteoporosis. There seems to be a delayed, extended, and dose-dependent effect of GH on bone. Thus, GH could be used as an anabolic agent in osteoporosis.

Longcope C, Baker RS, Hui SL, Johnston CC Jr. Androgen and estro​gen dynamics in women with vertebral crush fractures. Maturitas 1984; 6:309​318.

Using constant infusions of [3H]androgen/[14C]estrogen we measured metabolic clearance and production rates and aromatization of androgens to estrogens in post-menopausal women with vertebral crush fractures and compared these results to similar measurements in a similar population of post-menopausal women who did not have vertebral crush fractures. The mean +/- SEM values for the metabolic clearance rates of testosterone and estrone, 220 +/- 10 and 880 +/- 50 1/day per m2, were significantly less in the crush fracture group than the respective mean values in the control group, 280 +/- 15 and 1110 +/- 70 1/day per m2. The mean concentration of estradiol was higher in the crush fracture group, 18 +/- 2 pg/ml, compared to that in the control group, 13 +/- 1 pg/ml. However, for the crush fracture group the mean blood production rates of both androstenedione, 0.7 +/- 0.1 mg/day, and testosterone, 56 +/- 9 micrograms/day, were significantly less than the respective values in the control group, 1.2 +/- 0.2 mg/day and 115 +/- 15 micrograms/day. The production rates for estrone and estradiol were not different for the two groups. In addition the mean value for the fraction of adrostenedione converted to testosterone ( [rho]A, T BB) was lower in the crush fracture, 0.030 +/- 0.002 compared to the control group, 0.041 +/- 0.004. Thus the amount of biologically available androgen is less in the vertebral crush fracture group than in the control group. However, since these measurements represent an isolated point temporally removed from major changes in bone morphology, their exact relationship to the crush fracture and osteoporotic process remains uncertain.

Lukert BP, Johnson BE, Robinson RG. Estrogen and progesterone replacement therapy reduces glucocorticoid-induced bone loss. J Bone Miner Res. 1992 Sep;7(9):1063-9.

This is a retrospective study of 15 postmenopausal or amenorrheic women aged 34-78 years who had taken prednisone for 6-108 months and were followed for 1 year while continuing to take doses of 5-15 mg/day. A total of 8 patients were treated with 0.625 mg Premarin daily for 25 days and 5 mg/day of medroxyprogesterone on days 15-25 (ERT, group 2); 7 were followed without ERT (group 1). A group of 17 women, matched for age, were randomly selected from our computerized data base to serve as a control group (group 3), and 10 women of similar age who were taking ERT only (group 4) were selected to compare the response to ERT to that of group 2. Bone density (BD) was measured in the lumbar spine baseline and at 1 year using dual-photon or dual-energy x-ray absorptiometry. Spine density did not change significantly during the year of observation in group 1. Although BD decreased in 5 of 7 patients, the change was not significant (-0.034 +/- 0.018 g/cm2, p = 0.10). In group 2 BD increased significantly, with 7 of 8 patients showing an increase (0.037 +/- 0.011 g/cm2, p = 0.008). BD did not change significantly in the control group (0.013 +/- 0.008 g/cm2, p = 0.16). Loss of bone from the spine was significantly greater in group 1 than in controls (p = 0.02), but changes in group 2 were similar to those in the control group (p = 0.66).(ABSTRACT TRUNCATED AT 250 WORDS)

Nishimura J, Ikuyama S. Glucocorticoid-induced osteoporosis: pathogenesis and management. J Bone Miner Metab. 2000;18(6):350-2.

Glucocorticoid- (GC-) induced osteoporosis and an increased risk of fractures are one of the most serious problems for patient using long-term GC therapy, such as those with rheumatoid arthritis, autoimmune diseases, inflammatory bowel diseases, bronchial asthma, and chronic lung diseases. GCs are known to affect both bone formation and resorption. In rheumatoid arthritis, the etiology of bone loss is multifactorial, including local inflammation around joints, release of bone-absorbing cytokines, physical inactivity, and malnutrition, in addition to the use of GC. Two guidelines have been published, by the American College of Rheumatology Task Force in 1966 and by the UK Consensus Group in 1998. Both guidelines recommend that patients 'receiving GC therapy at doses of 7.5 mg/day of prednisolone or more for 6 months or longer should have their bone mineral density measured and begin preventive therapies. Calcium and vitamin D supplements, sex hormone replacement, and weight-bearing exercise are the first-line therapies. For patients who are unable to take sex hormone replacement therapy (HRT), bisphosphonates are recommended by both guidelines. In this article, we briefly summarize the pathogenesis of GC-induced osteoporosis and its prevention and treatment.

Odvina CV, Zerwekh JE, Rao DS, Maalouf N, Gottschalk FA, Pak CY. Severely suppressed bone turnover: a potential complication of alendronate therapy. J Clin Endocrinol Metab. 2005 Mar;90(3):1294-301.

Alendronate, an inhibitor of bone resorption, is widely used in osteoporosis treatment. However, concerns have been raised about potential oversuppression of bone turnover during long-term use. We report on nine patients who sustained spontaneous nonspinal fractures while on alendronate therapy, six of whom displayed either delayed or absent fracture healing for 3 months to 2 yr during therapy. Histomorphometric analysis of the cancellous bone showed markedly suppressed bone formation, with reduced or absent osteoblastic surface in most patients. Osteoclastic surface was low or low-normal in eight patients, and eroded surface was decreased in four. Matrix synthesis was markedly diminished, with absence of double-tetracycline label and absent or reduced single-tetracycline label in all patients. The same trend was seen in the intracortical and endocortical surfaces. Our findings raise the possibility that severe suppression of bone turnover may develop during long-term alendronate therapy, resulting in increased susceptibility to, and delayed healing of, nonspinal fractures. Although coadministration of estrogen or glucocorticoids appears to be a predisposing factor, this apparent complication can also occur with monotherapy. Our observations emphasize the need for increased awareness and monitoring for the potential development of excessive suppression of bone turnover during long-term alendronate therapy. PMID: 15598694

Raisz LG, Wiita B, Artis A, Bowen A, Schwartz S, Trahiotis M, Shoukri K, Smith J. Comparison of the effects of estrogen alone and estrogen plus androgen on biochemical markers of bone formation and resorption in postmenopausal women. J Clin Endocrinol Metab. 1996 Jan;81(1):37-43.

The present study was undertaken to determine whether the addition of an androgen to estrogen therapy in postmenopausal women would alter the skeletal response as determined by measurements of markers of bone formation and resorption. Postmenopausal women were treated for 9 weeks with either a combination of 1.25 mg esterified estrogen and 2.5 mg methyltestosterone (E+A) or 1.25 mg conjugated equine estrogen (CEE). Both groups showed a similar decrease in urinary excretion of the bone resorption markers, deoxypyridinoline, pyridinoline, and hydroxyproline. Patients treated with CEE showed decreases in the serum markers of bone formation, bone-specific alkaline phosphatase, osteocalcin, and C-terminal procollagen peptide. In contrast, subjects treated with E+A showed increases in these markers of bone formation. CEE increased, and E+A decreased serum levels of sex hormone-binding globulin as well as triglycerides and high density lipoprotein levels. Only CEE significantly reduced low density lipoproteins. Both regimens were effective in reducing postmenopausal somatic symptoms, but only E+A had a significant effect on psychological symptoms. We conclude that short term administration of androgen with estrogen may reverse the inhibitory effects of estrogen on bone formation. Long term studies are needed to determine the relative benefits and risks of the combination of estrogen and androgen and whether this results in greater increases in bone mass and strength.

Reid DM, Hughes RA, Laan RF, Sacco-Gibson NA, Wenderoth DH, Adami S, Eusebio RA, Devogelaer JP. Efficacy and safety of daily risedronate in the treatment of corticosteroid-induced osteoporosis in men and women: a randomized trial. European Corticosteroid-Induced Osteoporosis Treatment Study. J Bone Miner Res. 2000 Jun;15(6):1006-13.

Long-term use of high-dose corticosteroids often results in bone loss, which may lead to osteoporosis-related fractures. This was a multicenter, double-blind study in which 290 ambulatory men and women receiving high-dose oral corticosteroid therapy (prednisone > or = 7.5 mg/day or equivalent) for 6 or more months were randomized to receive placebo, risedronate 2.5 mg/day, or risedronate 5 mg/day for 12 months. All patients received calcium 1 g and vitamin D 400 IU daily. The primary endpoint was lumbar spine bone mineral density (BMD) at month 12. Additional measurements included BMD at the femoral neck and trochanter and the incidence of vertebral fractures. Overall, there were statistically significant treatment effects on BMD at 12 months at the lumbar spine (p < 0.001), femoral neck (p = 0.004), and trochanter (p = 0.010). Risedronate 5 mg increased BMD at 12 months by a mean (SEM) of 2.9% (0.49%) at the lumbar spine, 1.8% (0.46%) at the femoral neck, and 2.4% (0.54%) at the trochanter, whereas BMD was maintained only in the control group. Although not powered to show fracture efficacy, we observed a reduction in the incidence of vertebral fractures of 70% in the combined risedronate treatment groups, relative to placebo (p = 0.042). Risedronate was well tolerated, had a good safety profile, and was not associated with gastrointestinal adverse events. We conclude that risedronate increases BMD and potentially reduces the incidence of vertebral fractures in patients with corticosteroid-induced osteoporosis.(No loss of bone in the high-dose group treated only with low-dose Vit D and calcium.—HHL)
Siggelkow H, Etmanski M, Bozkurt S, Groβ P, Koepp R, Brockmöller J, Tzevtkov MV. Genetic Polymorphisms in 11β-Hydroxysteroid Dehydrogenase Type 1 Correlate With the Postdexamethasone Cortisol Levels and Bone Mineral Density in Patients Evaluated for Osteoporosis. J Clin Endocrinol Metab. 2013 Nov 27. [Epub ahead of print]

Context:Higher physiological cortisol levels may increase the risk of age-related osteoporosis. We hypothesized that common polymorphisms in the cortisol synthesis enzyme 11β-hydroxysteroid dehydrogenase (HSD11B) may cause interindividual variations in cortisol levels and age-related bone loss.Study Design and Patients:We performed a retrospective study in a cohort of 452 ambulatory patients under evaluation for osteoporosis. We investigated the associations of 16 single-nucleotide polymorphisms (in the HSD11B1 and HSD11B2 genes with a postdexamethasone cortisol (PDC) level and bone mineral density (BMD; primary end points) and fracture risk (secondary end point) in a subgroup of 304 patients. The observed associations with BMD were validated in a subgroup of 148 patients.Results:The PDC level increased with age (R = 0.274, P < 10-5, n = 287) and was negatively correlated with BMD at the femoral neck (R = -0.278, P < 10-5, n = 258). Three genetically linked single-nucleotide polymorphisms (in intron 5 of HSD11B1), rs1000283, rs932335, and rs11811440, were significantly associated with BMD, with rs11811440 having the strongest association. The presence of the minor rs11811440 A allele was correlated with a lower PDC level (R = -0.128, P = .03, n = 304). The A allele was also consistently correlated with a higher spinal BMD in both patient subgroups (R = 0.17, Bonferroni corrected P = .006, n = 452). The correlation with BMD remained significant after adjustment for age, gender, body mass index, and type of osteoporosis and was stronger in patients older than 65 years.Conclusion:Genetic variations in HSD11B1 may affect the physiological cortisol levels and the severity of age-related osteoporosis. Underlying functional mechanisms remain to be elucidated. PMID: 24285685

Steinberg KK; Freni-Titulaer LW; DePuey EG; Miller DT; Sgoutas DS; Coralli CH; Phillips DL; Rogers TN; Clark RV  Sex steroids and bone density in premenopausal and perimenopausal women.  J Clin Endocrinol Metab 1989 Sep;69(3):533-9.

Bone density begins to decline in women before menopause, and the degree of bone loss is variable. We performed a cross-sectional analysis on the entry data of a 5-yr prospective study of risk factors for osteoporosis to determine the correlation of bone density with serum sex steroid concentrations and body weight. We studied 292 healthy white women, aged 35-50 yr, who were menstruating regularly or had had menses in the past 12 months. Blood samples were drawn in the early follicular phase for estradiol (E2), testosterone (T), dehydroepiandrosterone sulfate, and sex hormone-binding globulin (SHBG). Free levels of E2 (FE2) and T (FT) were calculated based on total T and E2, SHBG, and albumin levels. Women were classified as premenopausal (FSH, less than 12 U/L) and perimenopausal (FSH greater than or equal to 12 U/L; n = 46; 16%). Bone density was measured by dual photon absorptiometry of the lumbar spine (L2-L4) and hip and by single photon absorptiometry of the wrist. Perimenopausal women were older than premenopausal women (45.5 +/- 3.5 and 41.0 +/- 3.9 yr, respectively), but did not differ in height or weight. While bone density did not correlate with age in each group, perimenopausal women had significantly lower bone density at the L2-L4 and femoral neck (L2-L4, 1.18 +/- 0.14 in perimenopausal and 1.24 +/- 0.12 g/cm2 in premenopausal women; femur, 0.84 +/- 0.11 in perimenopausal and 0.90 +/- 0.11 g/cm2 in premenopausal women; P less than 0.005). Body weight showed the strongest positive correlation with bone density. Log FT, percent FT, and FE2 percent correlated positively with bone density, even after controlling for weight. Log SHBG was negatively correlated with bone density in premenopausal women at the hip and wrist after controlling for weight. FSH was inversely correlated with bone density, and E2 and T were lower in perimenopausal than premenopausal women. These data suggest that women who are still menstruating may have relative deficiencies in both E2 and T, with reduced bone densities as a consequence. 
Svejme O, Ahlborg H, Nilsson JÅ, Karlsson M. Early menopause and risk of osteoporosis, fracture and mortality: a 34-year prospective observational study in 390 women. BJOG. 2012 Jun;119(7):810-6.

Objective  A prospective evaluation of the long-term effects of early menopause on mortality, risk of fragility fracture and osteoporosis. Design  Prospective population-based observational study. Setting  Malmö, Sweden. Population  A total of 390 white north European women aged 48 years at the start of the study. Methods  At baseline, bone mineral density (BMD) was measured by single-photon absorptiometry (SPA) in the distal forearm and menopausal status was noted. Menopause was determined according to the World Health Organization criterion of a minimum of 12 months of continuous amenorrhoea. Women were divided into early menopause (occurring before age 47 years) and late menopause (occurring at age 47 years or later). At age 77, forearm BMD was re-measured by SPA and proximal femur and lumbar spine BMD were measured by dual-energy X-ray absorptiometry (DXA). The prevalence of osteoporosis was determined using the DXA data. Mortality rate and the incidence of fractures were registered up until age 82. Data are presented as means with 95% confidence intervals (95% CI). Main outcome measures  Incidence of fragility fractures, mortality, prevalence of osteoporosis at age 77. Results  Women with early menopause had a risk ratio of 1.83 (95% CI 1.22-2.74) for osteoporosis at age 77, a risk ratio of 1.68 (95% CI 1.05-2.57) for fragility fracture and a mortality risk of 1.59 (95% CI 1.04-2.36). Conclusions  Menopause before age 47 is associated with increased mortality risk and increased risk of sustaining fragility fractures and of osteoporosis at age 77. PMID:22531019

Tiras MB, Noyan V, Yildiz A, Biberoglu K. Comparison of different treatment modalities for postmenopausal patients with osteopenia: hormone replacement therapy, calcitonin and clodronate. Climacteric. 2000 Jun;3(2):92-101. 

OBJECTIVE: To evaluate the effectiveness of hormone replacement therapy (HRT), clodronate, calcitonin and a clodronate plus calcitonin combination in postmenopausal patients with osteopenia. METHODS: One hundred postmenopausal patients with osteopenia, with bone mineral density (BMD) measurements at least one standard deviation below the mean value for young premenopausal subjects (T score < -1), were studied. They had no contraindications to HRT, clodronate or calcitonin use and were randomized to four different treatment groups. Patients in group I were treated with transdermal estradiol 50 micrograms/day and oral medroxyprogesterone acetate 10 mg/day during the last 12 days of the month; group II received oral clodronate 400 mg/day for 1 month out of every 3 months; group III received calcitonin nasal spray 100 IU/day; and patients in group IV were treated with oral clodronate 400 mg/day for 1 month out of every 3 months plus calcitonin nasal spray 100 IU/day. Elementary calcium 1000 mg/day was supplemented to patients in all groups. Spinal and femoral neck BMD measurements and markers of bone mineral metabolism were measured in each patient before treatment and 6, 12 and 18 months after treatment in 86 patients. RESULTS: Significant increases in mean lumbar spine BMD were found in the group receiving HRT, and at the end of 18 months there was a 2.69 +/- 0.76% increase, compared with baseline. Mean femoral neck BMD also increased by 2.22 +/- 0.57% in the HRT group; this was significantly different from baseline, resulting in a higher bone mass gain than in the other three groups. Increases in both lumbar spine and femoral neck BMD were found in patients treated with clodronate, although the only significant increase was observed in lumbar spine BMD at the end of 18 months. The mean changes in BMD were not significantly different, compared with the other groups, and at the end of 18 months there was a 2.20 +/- 0.58% increase at the lumbar spine. The mean vertebral and femoral neck BMD did not change significantly throughout the study period in patients receiving calcitonin. At the end of 18 months, there was a 0.13 +/- 0.52% decrease and a 0.11 +/- 0.49% increase in mean lumbar spine and femoral neck BMD, respectively, compared with baseline. The combination of clodronate plus calcitonin increased mean lumbar spine and femoral neck BMD by 2.08 +/- 1.05% and 1.46 +/- 1.09%, respectively, at the end of 18 months, but these increases were not significantly different from those in the groups where these agents were used alone. Significant decreases in bone resorption and in markers of bone formation were observed in all groups. CONCLUSION: HRT was found to be the most effective treatment regimen in postmenopausal patients with osteopenia, compared with clodronate, calcitonin and a clodronate plus calcitonin combination. Clodronate or calcitonin might be alternatives when HRT is contraindicated or refused by the patient; although calcitonin was found to be less effective. The clodronate plus calcitonin combination was not superior to either of these agents when used alone.

Valero MA, Leon M, Ruiz Valdepeñas MP, Larrodera L, Lopez MB, Papapietro K, Jara A, Hawkins F. Bone density and turnover in Addison's disease: effect of glucocorticoid treatment. Bone Miner. 1994 Jul;26(1):9-17.

Osteoporosis is a well-known side-effect of chronic treatment with glucocorticoids. We have studied vertebral bone mineral density (BMD) and biochemical markers of bone metabolism in 30 patients diagnosed of Addison's disease (AD) to determine the effect of long-term replacement treatment with hydrocortisone (30 mg/day) or prednisone (7.5 mg/day). Lumbar bone mineral density was measured with dual energy X-ray absorptiometry in L-1-4 in two occasions, separated by 12 months. BMD in premenopausal women and men with AD was similar to healthy controls and postmenopausal women had slightly lower results. Rate of change of bone density followed up over a period of 12 months was -0.82%. Bone loss was not influenced by duration or type of steroid treatment. Biochemical parameters, serum calcium, alkaline phosphatase, osteocalcin, procollagen type I, PTH and 25(OH)vitamin D were within normal limits. Our results show that in patients with AD, after replacement with low doses of glucocorticoids there is no significative trabecular bone loss neither modifications in bone formation markers.
Villareal DT, Binder EF, Williams DB, Schechtman KB, Yarasheski KE, Kohrt WM. Bone mineral density response to estrogen replacement in frail elderly women: a randomized controlled trial.  JAMA. 2001 Aug 15;286(7):815-20.

CONTEXT: Although hormone replacement therapy (HRT) is an established approach for osteoporosis prevention, little is known about the osteoprotective effects of HRT in frail elderly women. OBJECTIVE: To determine whether HRT increases bone mineral density (BMD) in frail elderly women. DESIGN AND SETTING: Randomized, double-blind, placebo-controlled trial conducted in a US university-based research center from September 1995 to August 2000. PARTICIPANTS: Sixty-seven women aged 75 years or older with mild-to-moderate physical frailty. INTERVENTION: Participants were randomly assigned to receive conjugated estrogens, 0.625 mg/d, plus trimonthly medroxyprogesterone acetate, 5 mg/d for 13 days (n = 45), or matching placebo (n = 22), for 9 months. MAIN OUTCOME MEASURES: The primary outcome measure was 9-month change in BMD of the lumbar spine and hip, measured by dual-energy x-ray absorptiometry. Secondary outcomes were changes in markers of bone turnover. RESULTS: Based on intention-to-treat analyses, HRT resulted in significantly larger increases in BMD of the lumbar spine than placebo (mean change, 4.3% vs 0.4%; between-group difference, 3.9%; 95% confidence interval [CI], 3.5%-4.3%) and total hip (mean change, 1.7% vs -0.1%; between-group difference, 1.8%; 95% CI, 1.5%-2.1%). Compared with placebo, HRT resulted in significant decreases in serum bone-specific alkaline phosphatase levels (mean change, -24% vs 6%; between-group difference, -30%; 95% CI, -26% to -33%) and urine N-telopeptide levels (mean change, -48% vs 4%; between-group difference, -52%; 95% CI, -47% to -55%). CONCLUSIONS: In physically frail elderly women, 9 months of HRT significantly increased BMD compared with placebo in clinically important skeletal regions. Further studies are needed to determine whether these osteogenic effects of HRT in elderly women are associated with a reduction in osteoporotic fractures.

Weiss EP, Shah K, Fontana L, Lambert CP, Holloszy JO, Villareal DT. Dehydroepiandrosterone replacement therapy in older adults: 1- and 2-y effects on bone. Am J Clin Nutr. 2009 May;89(5):1459-67. 

BACKGROUND: Age-related reductions in serum dehydroepiandrosterone (DHEA) concentrations may be involved in bone mineral density (BMD) losses. OBJECTIVE: The objective was to determine whether DHEA supplementation in older adults improves BMD when co-administered with vitamin D and calcium. DESIGN: In year 1, a randomized trial was conducted in which men (n = 55) and women (n = 58) aged 65-75 y took 50 mg/d oral DHEA supplements or placebo. In year 2, all participants took open-label DHEA (50 mg/d). During both years, all participants received vitamin D (16 microg/d) and calcium (700 mg/d) supplements. BMD was measured by using dual-energy X-ray absorptiometry. Concentrations of hormones and bone turnover markers were measured in serum. RESULTS: In men, no difference between groups occurred in any BMD measures or in bone turnover markers during year 1 or year 2. The free testosterone index and estradiol increased in the DHEA group only. In women, spine BMD increased by 1.7 +/- 0.6% (P = 0.0003) during year 1 and by 3.6 +/- 0.7% after 2 y of supplementation in the DHEA group; however, in the placebo group, spine BMD was unchanged during year 1 but increased to 2.6 +/- 0.9% above baseline during year 2 after the crossover to DHEA. Hip BMD did not change. Testosterone, estradiol, and insulin-like growth factor 1 increased in the DHEA group only. In both groups, serum concentrations of bone turnover markers decreased during year 1 and remained low during year 2, but did not differ between groups. CONCLUSION: DHEA supplementation in older women, but not in men, improves spine BMD when co-administered with vitamin D and calcium. PMID: 19321570
